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These are the proceedings of the Spring Colloquium of the UK and Ireland Engineering 
Education Research Network and compliment the successful series of Annual Symposia.  
Following the well attended 5th Annual Symposium in November 2017 the Network’s Steering 
Committee decided the addition of a Spring Colloquium would enhance the opportunities for 
the exchange of ideas, dissemination of research outcomes and most importantly the 
continuation of discussion and debate. Specifically it would also dedicate time to the Newer 
Researcher Network and give the opportunity for ‘work in progress’ to be presented to an 
audience of peers. 
 
The Colloquium was held in Newcastle upon Tyne, hosted by the Department of Mechanical 
and Construction Engineering at the University of Northumbria, and drew delegates from 
across the geographical spread of the Network, including a strong representation from Dublin 
Institute of Technology.  
 
The predominant themes of the contributions presented here is a concern with the 
development of expertise and the application of functional literacies, for both student 
engineers and engineering academics.  These themes are very much a component of the 
Newer Researchers Network, a group whose aim it is to provide support and guidance for 
researchers new to the field of Engineering Education, be they PhD students or a practicing 
engineering academic who wishes to take-up pedagogic research. Bringing together 
experienced and newer researchers from across the UK and Ireland is an invigorating aspect 
of the Network meetings and source of vitality, bringing many fresh ideas. We can only 
suggest that you join a meeting and experience this for yourself. 
 
This colloquium also happens to extend the once limited number of opportunities for those 
interested in the fundamental nature of engineering education to meet, share and debate. As 
engineering educators we do not exist in a vacuum, others define the thinking of our 
incoming students and contradictory voices give us targets. We must seek agility as well as 
influence, going beyond self-focussed ‘reflective practitioners’ and creating a voice for 
evidence informed student learning within engineering departments. It is reassuring that the 
Network continues to grow, in member numbers, geographical spread and in wider 
recognition. It may be that we are providing an additional opportunity for those described as 
“skilled and collegial teacher’ by the Royal Academy of Engineering* to evidence activity 
which enhances teaching and pedagogic scholarship beyond their institution and thereby 
strengthening recognition as ‘scholarly teacher’ or ‘institutional leader in teaching and 
learning’. Establishing such identities must be a fundamental step towards engineering 
departments having a sustainable future. 
 
Dr Roger Penlington,  UK & I EERN Vice Chair 
 
* Royal Academy of Engineering (2018) The Career Framework for University Teaching; background and overview. 
https://www.raeng.org.uk/publications/reports/career-framework-for-university-teaching-backgroun  
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This academic year we decided that this student journey needed evaluating from engineering 
education perspective. The project has drawn from Mechanical, Aerospace and Electronic and 
Electrical Engineering, therefore presented theory opportunity for students to work in interdisciplinary 
teams each academic year in developing this project further, each academic year progressing from 
theoretical design, to procurement, to prototype builds, to actual part fabrication, to complete 
assembly to implementation and testing.  Each group only participating in snap shot in time on long 
and large project.   
	
United Kingdom and Ireland Engineering Education Research Network  




To evaluate the impact the project has had on the students: 
learning and engineering application, technical skills development, employability skills development, 
graduate employment (DLHE) and future employment prospects, contribution to current employers, 
personal perspective of project value. 
	
Quantitative Methods: Likert and Short Answer Survey,  
Qualitative Methods: Email open questions, Semi-structured interviews (Cohen & Crabtree, 2006) 
Employed researcher to minimise research bias,  
Codified for common themes to research questions 
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The Academic Perspective: A study of academic conceptions of the  
importance of professional skills in engineering programmes in 
Ireland 
 U Beagon 
CREATE Research Group, 





Head of Learning Development 
CREATE Research Group  




Keywords: Phenomenography, Professional skills  
 
Introduction 
This presentation outlines a phenomenographic research study which aims to explore 
engineering academics experiences and conceptions towards developing professional skills 
within engineering students in Ireland. The research is undertaken in two phases.  Phase One 
is an online survey circulated to academics teaching on engineering programmes in Ireland 
(n=273).  Phase Two will consist of in-depth interviews. 
 
 The overall phenomenographic study aims to answer the research question; 
• What are the qualitatively different ways that academics experience and conceptualise 
teaching and the development of professional skills in engineering programmes in 
Ireland? 
 
This presentation reports on the results of the Phase 1 survey.  Whilst the principal aim of the 
survey was to identify participants for Phase 2 interviews, we also sought to answer the 
following research question; 
 
• What factors influence an academic’s consideration of the relative importance of 
specific professional skills?  
The outcomes highlight aspects of an academic’s life experience which has an influence on 
their views on the importance of professional skills, which we suggest influences their actions 
in the classroom and the curriculum itself. The results of this survey provide an initial insight 
into the perceptions held by academic staff, which will be explored further in the main 
phenomenographic study.   
Context 
Engineering graduates in today’s world face a global industry where professional skills are as 
important as the intellectual prowess gained by obtaining a degree itself. The 
acknowledgement of the importance of these skills is abundant in literature, yet so too is an 
ongoing barrage from industry that Higher Educational Institutions (HEIs) are not developing 
sufficient professional skills within students (IOT, 2011). 
Much has been written in the last ten years about the need for reform in engineering 
education and in particular the need to prepare graduates to work on a global scale in diverse 




United Kingdom and Ireland Engineering Education Research Network  
- Spring Colloquium 2018 
	
66	
research has responded by informing innovative teaching pedagogies but there is limited 
research investigating the human influence on engineering education; the academic’s 
perspective 
Survey Design  
An online survey was circulated to all academics teaching on engineering programmes in 
Ireland.  A response rate of 34% was achieved and n=273 (29%) respondents answered all 
questions.  The survey collected demographic information on; gender, age, employer, 
qualifications, membership of professional bodies, extent of academic experience, role and 
number of teaching hours, extent of industry experience, involvement with graduate 
recruitment or initial training of graduates. 
Respondents were also asked to score the importance of a list of professional skills for today’s 
engineering graduates.  The list of skills was created from a systematic literature review of 
recent engineering educational publications and research papers and comprised 17 ‘non 
technical’ skills with just one ‘technical’ skill option.  The survey aimed to show some 
correlations and relationships between different aspects of the response data.    
Findings 
This presentation is limited to highlighting the results of the relative importance of professional 
skills only. A sliding scale was provided with ‘Not important’ (scored as 0) to ‘Essential’ 
(scored as 4). Table 1 shows the average score for a selection of skills differentiated by 
gender.   







Female - Male score 
Problem Solving  3.78 3.71 0.08 
Communication 3.71 3.59 0.12 
Critical Thinking  3.78 3.53 0.26 
Practical Focus  3.69 3.50 0.19 
Self-Direction 3.62 3.44 0.17 
Teamwork & Collaboration Skills  3.71 3.41 0.30 
Character and Interpersonal Skills 3.60 3.27 0.33* 
Excellence in Technical Skills  3.17 3.23 -0.07* 
Project Management 3.22 3.07 0.14* 
Health & Safety  3.20 2.94 0.26 
Research Skills  3.12 2.82 0.31 
Risk Management 2.97 2.66 0.31 
Leadership 2.82 2.56 0.26 
Global Outlook 2.80 2.46 0.34 
Business Acumen  2.42 2.31 0.10 
General Knowledge  2.15 2.01 0.15 
Foreign Language Skills 1.58 1.43 0.16 
*Indicates cases in which a statistically significant correlation was observed with regard to gender. 
 
 In all but one professional skill, women appeared more likely to score more highly than men, 
i.e., they place more importance on each skill than men do.  Only ‘Excellence in technical 
skills’ was scored as less important by women than men.  Since excellence in technical skills 
could be considered the only technical skill presented within the survey, and all others are 
United Kingdom and Ireland Engineering Education Research Network  
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non-technical, this suggests that female academics place more importance on non-technical 
skills in engineering graduates than male academics.  
 
Although this initial result suggested a gendered difference, a statistical test carried out on 
SPSS sought to clarify which factor was the highest determinant of scoring of each 
professional skill comparing; Age, Gender and Length of Industrial Experience.  The results 
are shown in Table 2.  
 
Table 2. Pearson’s Coefficient analysis to identify correlations between scoring of skills and other factors such as 






Collaboration Skills Communication 
Excellence in 
Technical Skills 
Gender 0.144* 0.128* -0.004 0.145* 
Age -0.010 
 
0.127* 0.045 -0.042 
Length of Industry Experience  0.005 0.021 0.059 0.090 
*Correlation is significant at the 0.05 level (2 tailed) 
 
There were no correlations observed with regard to length of industry experience. A significant 
correlation was observed between Age and the importance of Teamwork and Collaboration 
Skills (Pearson coeff= 0.127 at the 0.05 level).  The results also indicated that whilst there was 
no significant correlation observed between the overall average score and gender, significant 
correlations were identified between Gender and the importance of Character and 
Interpersonal Skills (Pearson coeff=0.144) Teamwork and Collaboration (Pearson 
coeff=0.128) and Excellence in Technical Skills (Pearson coeff=0.145), all at the 0.05 level.    
 
Conclusions and Further Work  
One aim of this survey was to consider influences on an academics’ opinions on the 
importance of specific professional skills in engineering graduates of today.  The study 
showed that gender appears to have a significant influence not only on the importance of all 
professional skills, but particularly in relation to the importance of pure technical skills over 
non-technical skills. There is evidence to suggest that an academic’s experience in industry 
also influences their judgements on the importance of professional skills.  This finding 
suggests that there is value in the proposed phenomenographic study and in particular to 
investigate differences in gender profiles of academic staff and their attitudes or approaches 
to teaching non-technical skills. 
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In reading the various papers included within this publication it is evident that the UK and 
Ireland Engineering Education Research Network’s primary aim of enhancing engineering 
education through empirical education research is being achieved across the EER 
community.  Encouragingly, the number of colleagues who are ‘dipping their toes’ into the 
unknown and seeking to get to grips with the social science epistemology that EER requires, 
is increasing year on year. Indeed, the Network is not only attracting newer researchers who 
have recently started their academic careers, but is increasingly, and quite uniquely, attracting 
senior engineering colleagues who have years’ of experience conducting engineering 
research and who have chosen to apply their enquiring mind and distinctive intellect to 
problems faced within the engineering education environment. The result of this is that rather 
than rely on social scientists and educationalists to critique engineering teaching, engineering 
colleagues are picking up the banner of EER themselves and in doing so conducting high 
quality, applicable research; the outputs of which are not only useful for those of us 
responsible for teaching in engineering, but may applied across much of the Higher 
Education Sector.    
  
As a Social Scientist, the fact that colleagues with expertise in engineering have selected to 
focus their remarkable minds on education is something that I can only view with some 
considerable awe. Working within the Engineering Education Research community alongside 
Engineers & Applied Scientists is something few Social Scientists have the privilege to do. 
Within the pages of this publication, as within the heart of our EER community, there lies a 
depth of unique and highly useful knowledge. Indeed, the EER community has come a long 
way in the 6 or so years the Network has been in existence. 
  
The majority of Engineering Educators who engage with EER are tasked with teaching the 
‘hard subjects’ that other disciplines neither understand nor choose to engage with.  In 
seeking to improve how such ‘hard subjects’ are taught and so learned, colleagues across the 
Network are beginning to impact learning and teaching outside of our relatively small 
community; improving practice not only in the UK and Irish Engineering Education Sectors but 
across Europe and globally. The authors of each paper published here should therefore to be 
applauded. At the very forefront of change in Engineering Education, our Network represents 
a collective of EER Pioneers. This first Spring Colloquium represents another milestone on our 
journey. Moving forward together, the EER community is beginning to make a difference. This 
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APPENDIX 1:  
The UK & Ireland Engineering Education Research Network: Further Information  
 
With its origins in a partnership between the HEA Engineering Education Centre at 
Loughborough University and Aston University, the UK EER Special Interest Group (SIG) was 
founded in 2008. The first National EER SIG Day Conference took place in 2012 at 
Loughborough University. Since then, the community has grown. Changing its focus from that 
of a ‘group’ to a ‘network’ and bringing Ireland into the fold, the Network now has well over 
100 members from across the UK and Ireland; with other members being drawn from Europe 
and Australia.  
 
Brought together by a passion and belief that Engineering Education should be unpinned by 
sound pedagogical evidence, the EER Community continues to grow. The 5th Annual 
Symposium of the Network represented a turning point for our community. Together we now 
represent numerous perspectives, interests and disciplines. A Newer Researchers SIG is soon 
to be launched under the auspices of the Network where there is plenty of room for emergent 
groups to be hosted and views to be heard.  
 
The Network is honoured that the Royal Academy of Engineering provides the ‘home’ for our 
website which may be found at: https://hefocus.raeng.org.uk/eern-home/  
 
Joining the Network  
Membership of the Network is open to all colleagues with an interest in Engineering 
Education Research. Primarily for the UK and Irish communities, members from elsewhere are 
welcomed.  
 
Membership is free of charge and open to academic, professional support staff, postgraduate 
students, professional body members and representatives as well as any colleagues working 
in industry.  
 
To become a member please email Dr Jane Andrews jane.andrews98@gmail.com	
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